As demonstrated in Fig. S1 , a CVD system with two separated heating zones was employed, so that the evaporation temperature of WO3 and Se powders can be separately controlled. Before heating, the tube was vacuum pumped to evacuate the air and then refilled with mixture of H2/Ar to atmospheric pressure. During the growth process, 300 sccm mixture of H2/Ar is continuously supplied as the carrier gas. As demonstrated in Fig. S2 , the height of 3D spiral WSe2 nanostructures is about 37 nm, which is far below the diffraction limit of light. This would lead to poor electric field confinement, which is unfavorable for the efficient nonlinear optical parametric processes. , which is larger than most reported nanostructures (Table S4 ). This indicates the great potential of hybrid 3D spiral plasmonic structures for highly efficient second-order nonlinear parametric processes. As we can see from the results of power dependent SHG intensities listed in Table S1 (corresponding to the data in Fig. 2C ), the standard errors of the corresponding wavelength are relatively small when compared with the mean values. Similar results were obtained in the simultaneous generation of SHG and SFG (Table S5 and S6 ). This can be ascribed to the steady output power of the continuous wave lasers, which is conducive to obtain the precise power dependence measurements of SHG and SFG intensities. 
